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Abstract 


PROBLEM TO BE SOLVED: To provide an electrostatie charge image developing toner excellent in 

fixability and anti-offsetting property. 

SOLUTION: The electrostatic charge image developing toner comprises aggregates of particles 
containing at least primary particles of a polymer, which have a structure which substantially includes a 
wax and is obtained by seed polymerization using a wax emulsion whose average particle diameter is 
preferably 0.01-3 &mu m as seed particles. 
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* NOTICES * 

Japan Patent Of£ice is not responsible £or any 
daxnages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The toner for electrostatic-charge image development characterized by being the structure to which this 
polymer primary particle included the wax inside substantially in the toner for electrostatic-charge development which 
consists of a particle floe which contains a polymer primary particle at least. 

[Claim 2] The toner for electrostatic-charge image development according to claim 1 characterized by this polymer 
primary particle being a polymer particle obtained by the seed polymerization which made the wax emulsion the seed 
particle. 

[Claim 3] the mean particle diameter of this wax emulsion ~ 0.01 micrometers -3micrometer it is — toner for 
electrostatic-charge image development according to claim 2 characterized by things 

[Claim 4] The toner for electrostatic-charge image development according to claim 1 to 3 characterized by this 
polymer primary particle having an acid polar group or a basic polar group. 

[Claim 5] The toner for electrostatic-charge image development given in any 1 term of the claims 1-4 characterized by 
carrying out 1 weight section -40 weight section content of this wax to the binder resin 100 weight section in a particle 
into this polymer primary particle. 

[Claim 6] The manufacturing method of the toner for electrostatic-charge image development characterized by adding 
serially the monomer mixture containing the monomer which has an acid polar group or a basic polar group under 
existence of a wax, performing a seed emulsion polymerization, mixing the polymer primary-particle dispersion liquid 
subsequently obtained and the dispersion liquid containing a coloring agent primary particle, carrying out particle 
condensation, and considering as a meeting particle. . 

[Claim 7] The manufacturing method of the toner for electrostatic-charge image development characterized by adding 
serially the monomer mixture containing the monomer which has an acid polar group or a basic polar group under 
existence of a wax, performing a seed emulsion polymerization, mixing the polymer primary-particle dispersion liquid 
subsequently obtained and the dispersion liquid containing an electrification control agent primary particle, carrying 
out particle condensation, and considering as a meeting particle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the toner for electrostatic-charge image 
development used for the copying machine and printer of an electrophotography method. In more detail, it excels in 
fixing nature, offset-proof nature, and a blocking resistance, and the glossiness of the acquired picture and OHP 
transparency are related with the good toner for electrostatic-charge image development. 

[0002] 

[Description of the Prior Art] In a xerography, conventionally, the toner for electrostatic-charge image development 
used widely carried out melting kneading of the mixture which contains carbon black, a coloring agent like a pigment, 
an electrification control agent, and/or the magnetic substance in styrene / acrylate system copolymer with the extruder, 
and, generally has been manufactured by subsequently grinding and classifying. However, substantially, the limitation 
was in particle-size control of a toner, and the conventional toner obtained by the above methods of melting kneading / 
grinding was difficult to manufacture the toner of a mean particle diameter 8 micrometers or less with the sufficient 
yield especially, and 10 micrometers or less, in order to attain high resolution-ization required of electrophotography 
from now on, it was not able to be called sufficient thing. 

[0003] Moreover, although the method of blending the wax of low softening temperature in a toner at the time of 
kneading was proposed in order to attain low-temperature fixing nature, in the method of kneading/grinding, about 5% 
of blend is a limitation, and the toner of sufficient low-temperature fixing performance was not able to be obtained. 
The problem of particle-size control is conquered, and in order to attain high resolution, the manufacture method of the 
toner by the emulsion polymerization/condensation method is proposed by JP,63-186253,A. However, a limitation is in 
the amount of the wax which can be introduced at a condensation process also in this method, and sufficient 
improvement effect was not acquired about low-temperature fixing nature. That is, if the addition of a wax was 
increased when this invention persons shook and examined the addition of a wax based on this patent, the particle size 
distribution of the obtained toner becomes two mountains, or there is a trouble of fines 1 micrometer or less remaining, 
and a classification process is needed after a condensation process, although the method indicated by JP,6-329947,A is 
the method of obtaining the narrow floe of a particle size distribution by adding the organic solvent which carries out 
the infinite dissolution in a flocculant, simultaneously water at a condensation process, since there are many controlling 
factors, its repeatability is bad, and it is large — there is a problem of ** [ of the burden of waste water treatment ] 
[0004] 

[Problem(s) to be Solved by the Invention] this invention conquers the fault of the toner for electrostatic-charge image 
development used conventionally, and aims at offering the new toner to which high resolution, low-temperature fixing 
nature, and offset-proof nature are satisfied. 
[0005] 

[Means for Solving the Problem] As a result of examining the above-mentioned technical problem wholeheartedly, by 
using the polymer primary particle obtained [ consider / a wax emulsion / as seed ] by carrying out an emulsion 
polymerization, this invention persons found out that the above-mentioned technical problem was solvable, and 
reached this invention. Namely, this invention is set to the toner for electrostatic-charge image development which 
mainly consists of a particle floe which contains a polymer primary particle at least, the toner for electrostatic-charge 
image development characterized by this polymer primary particle having the structure which included the wax inside 
substantially ~ and Add serially the monomer mixture containing the monomer which has an acid polar group or a 
basic polar group under existence of a wax, and a seed emulsion polymerization is performed. Subsequently, it consists 
in the manufacturing method of the toner for electrostatic-charge image development characterized by mixing the 
dispersion liquid containing the polymer primary-particle dispersion liquid, coloring agent primary particle, and/or 
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electrification control agent particle which were obtained, carrying out particle condensation, and considering as a 

meeting particle. 

[0006] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. Although the arbitrary things of well- 
known waxes can be used for the wax used as seed by this invention Specifically Olefin system waxes, such as low 
molecular weight polyethylene, low molecular weight polypropylene, and a polyethylene copolymer. The ester system 
wax which has long-chain aliphatic machines, such as paraffin wax, behenic acid behenyl, montanoic acid ester, and 
stearin acid stearyl The ketone which has long-chain alkyl groups, such as vegetable system waxes, such as 
hydrogenation castor oil camauba wax, and a distearyl ketone Higher-fatty-acid amides, such as long-chain-fatty-acid 
polyhydric alcohol, such as higher fatty acids, such as silicone which has an alkyl group, and stearin acid, a long-chain 
fat acid alcohol, and a pentaerythritol, and a partial ester object of those, oleic amide, and octadecanamide, etc. are 
illustrated. In order to improve fixing nature in these waxes, the melting point of desirable one is a wax 100 degrees C 
or less, the melting point of a still more desirable wax is the range of 40 to 90 degree C, and especially a desirable 
thing is the range of 50 to 80 degree C. If the melting point exceeds 100 degrees C, the effect of fixing temperature 
reduction will become scarce. 

[0007] The wax particle used by this invention emulsifies the above-mentioned wax under existence of a well-known 
cationic surface active agent, an anionic surface active agent, and at least one emulsifier chosen fi-om nonionic surface 
active agents, and is obtained. These surfactants may use two or more sorts together. As an example of a cationic 
surface active agent, dodecyl ammoniumchloride, a dodecyl anmionium star's picture, a dodecyl trimethylammonium 
star's picture, dodecyl pyridinium chloride, a dodecyl pyridinium star's picture, a hexadecyl trimethylammonium star's 
picture, etc. are raised. 

[0008] Moreover, as an example of an anionic surface active agent, fatty-acid soap, such as a sodium stearate and 
dodecanoic acid sodium, a sodium dodecyl sulfate, sodium dodecylbenzenesulfonate, a sodium lauryl sulfate, etc. are 
raised. 

[0009] Furthermore, as an example of a nonionic surface active agent, the dodecyl polyoxyethylene ether, the 
hexadecyl polyoxyethylene ether, the nonylphenyl polyoxyethylene ether, the lauryl polyoxyethylene ether, the 
sorbitan MONOOREATO polyoxyethylene ether, monochrome decanoyl cane sugar, etc. are raised. 
[0010] In this invention, these waxes are distributed under existence of an emulsifier, it considers as an emulsion, and 
the seed polymerization of a resin is presented. The mean particle diameter of a wax emulsion is 0.01 micrometers. - 
Smicrometer 0.03-1 micrometer of 0.05-0. 8-micrometer things is used suitably desirable still more preferably 
especially. In addition, a mean particle diameter can be measured using the micro truck UPA by Nikkiso Co., Ltd. The 
mean particle diameter of a wax emulsion is 3 micrometers. Since the mean particle diameter of the polymer particle 
obtained by carrying out a seed polymerization becomes large too much in being large, for the use of which high 
resolution is required as a toner, it is unsuitable. Moreover, the mean particle diameter of an emulsion is 0.01 
micrometers. In being small, since the wax content in the polymer primary particle after a seed polymerization 
becomes low too much, the effect of a wax becomes low. 

[001 1] In carrying out a seed emulsion polymerization under existence of a wax emulsion, a polymerization is 
advanced within the emulsion containing a wax by adding serially the monomer (the monomer which has an acid polar 
group, or monomer which carries out basic ********) which has a polar group, and other monomers. Under the 
present circumstances, you may add separately, plurality carries out monomer mixture beforehand, and monomers may 
be added. Furthermore, it is also possible to change monomer composition during monomer addition. Moreover, you 
may add as it is and a monomer can also be beforehand added as water, a surfactant, etc. and emulsified liquid mixed 
and adjusted. As a surfactant, one sort or two sorts or more of combined use systems are chosen fi"om the 
aforementioned surfactant. 

[0012] In going on a seed emulsion polymerization, you may add an emulsifier to a constant-rate wax emulsion. 
Moreover, any after monomer, simultaneous addition, and monomer addition are sufficient as the addition time of a 
polymerization initiator before monomer addition, and even if it is the combination of these addition methods, it is not 
cared about. 

[0013] Although the polymer primary particle obtained as mentioned above is a polymer particle of the form which 
included the wax substantially, as the morphology, the core-shell type, the phase separation type, the occlusion type, 
etc. may take which form, and it may be the mixture of these forms. Especially a desirable thing is a core-shell type, a 
wax - usually - the binder resin 100 weight section - receiving - 1 it uses in weight section - 40 weight section - 
having - desirable - 2 weight sections - 35 weight section - it is used in 5 weight sections - 30 weight section still 
more preferably Moreover, in the range which does not separate from the meaning of this invention, you may use 
simultaneously components other than a wax, for example, a pigment, an electrification control agent, etc. as seed. 
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Furthermore, a monomer or a wax may be dissolved or distributed and a coloring agent may be used for it. 
[0014] The monomer which has sulfonic groups which have carboxyl groups, such as an acrylic acid, a methacrylic 
acid, a maleic acid, a fumaric acid, and a cinnamic acid, such as a monomer and sulfonation styrene, as a monomer 
which has the acid polar group used by this invention is raised. 

[0015] moreover, as a monomer which has a basic polar group Amino styrene and the 4th class salt of its, a 
vinylpyridine, a vinyl pyrrolidone, The nitrogen content heterocycle content monomer of **, dimethylamino ethyl 
acrylate, The acrylic ester which has amino groups, such as diethylamino ethyl methacrylate, (meta), and the acrylic 
ester which has the ammonium salt which formed these amino groups into 4 class (meta) - further Acrylamide, N- 
propyl acrylamide, N, and N-dimethyl acrylamide, N, and N-dipropyl acrylamide, N, and N-dibutyl acrylamide and an 
acrylic-acid amide can be mentioned, 

[0016] As other comonomers, styrene, a methyl styrene, chloro styrene, Dichloro styrene, p-tert-butyl styrene, p-n- 
butyl styrene, Styrene, such as p-n-nonyl styrene, a methyl acrylate, an ethyl acrylate, An acrylic-acid propyl, acrylic- 
acid n-butyl, isobutyl acrylate. Acrylic-acid hydroxyethyl, acrylic-acid ethylhexyl, a methyl methacrylate. Acrylic 
esters (meta), such as an ethyl methacrylate, a methacrylic-acid propyl, methacrylic-acid n-butyl, a methacrylic-acid 
isobutyl, methacrylic-acid hydroxyethyl, and methacrylic-acid ethylhexyl, can be mentioned. In this, styrene, 
especially butyl acrylate, etc. are desirable. 

[0017] these monomers ~ independence - or although mixed and used, 40 to 80 degree C and a bird clapper have the 
desirable glass transition temperature of a polymer in that case If a glass transition temperature exceeds 80 degrees C, 
fixing temperature will become high too much, or a problem and a bird clapper have aggravation of OHP transparency, 
when the glass transition temperature of a polymer is less than 40 degrees C on the other hand, the preservation 
stability of a toner becomes bad too much, and a problem is produced. In this invention, an acrylic acid is used as a 
monomer with an acid polar group, and styrene, an acrylic ester, and a methacrylic ester are suitably used as other 
monomers. 

[0018] As a polymerization initiator, potassium persulfate, a sodium persulfate, an ammonium persulfate, The redox 
initiator which combined reducing agents, such as sodium hydrogen sulfite, by using the persulfate of **, and these 
persulfates as one component, A hydrogen-peroxide, 4, and 4*-azobis cyano valeric acid, t-butyl hydroperoxide, A 
redox-initiator system [ which was combined with reducing agents, such as ferrous salt by using a water-soluble 
polymerization initiator and these water-soluble polymerization nature initiators, such as cumene hydro pay oxide, as 
one component ], benzoyl-peroxide, 2, and 2 -azobisisobutyronitril etc. is used. You may add in a polymerization 
system before monomer addition at which time after addition, and simultaneous and addition, and these polymerization 
initiators may combine these addition methods if needed. 

[0019] Although a well-known chain transfer agent can be used if needed, as a concrete example of such a chain 
transfer agent, t-dodecyl mercaptan, 2-mercaptoethanol, a diisopropyl xantho gene, a carbon tetrachloride, a 
TORIKURORO bromomethane, etc. are raised with this invention. Independent or two or more kinds of combined use 
are sufficient as a chain transfer agent, and it is used zero to 5% of the weight to a polymerization nature monomer, 
[0020] The range of the mean particle diameter of a polymer primary particle is usually 0.05 micrometers - 3 
micrometers, and it is 0.1 micrometers - 0.5 micrometers still more preferably 0.1 micrometers - 1 micrometer 
preferably. In addition, a mean particle diameter can be measured using UFA. Particle size is 0.05 micrometers. It 
becomes [ control of condensation speed ] difficult and is not desirable if it becomes small. Moreover, since the toner 
particle size obtained by condensing will become large too much if larger than 3 micrometers, for the use of which 
high resolution is required as a toner, it is unsuitable. 

[0021] Although a pigment may be used as seed simultaneously with a wax, or a monomer or a wax may be dissolved 
or distributed and a coloring agent may be used for it in this invention in case a polymer primary particle is obtained, it 
is desirable to make a coloring agent primary particle condense simultaneously with a polymer primary particle, to 
form a meeting particle, and to consider as a toner. Although the polymer primary particle which endocyst-ized the 
wax is used at this time, you may use two or more kinds of polymer primary particles if needed. Moreover, as a 
coloring agent used here, any of an inorganic pigment or an organic pigment, and an organic dye are sufficient, or such 
combination is sufficient, independent [ in well-known arbitrary stain pigments, such as carbon black, the aniline bule, 
a copper phthalocyanine blue, a Phthalocyanine Green, Hansa yellow, a rhodamine system stain pigment, chrome 
yellow, a Quinacridone, a benzidine yellow, a rose bengal, a triaryl methane system color, monoazo, a JISUAZO 
system, and a condensation azo system stain pigment ] as these concrete examples — or it can mix and use As for 
yellow, it is desirable that in the case of a fiiU color toner a benzidine yellow, monoazo, a condensation azo system 
stain pigment, and a Magenta use a Quinacridone and a monoazo stain pigment, and cyanogen uses a copper 
phthalocyanine blue, respectively. Usually, a coloring agent is used so that it may become 3-20 weight section to the 
binder resin 100 weight section. 
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[0022] Although these coloring agents are also made to emulsify underwater and are used in the state of an emulsion 
under existence of an emulsifier, as a mean particle diameter, it is 0.01-3 micrometers. It is desirable to use a thing, 
independent [ in well-known arbitrary things ] as an electrification control agent - it is - carrying out ~ it can use 
together and use When color toner adaptability (the color tone obstacle to a toner should not have the electrification 
control agent itself in colorlessness or light color) is taken into consideration, as right electric charge nature, a 
quartemary-ammonium-salt compound has a metal salt with the chromium of a salicylic acid or an alkyl salicylic acid, 
zinc, aluminum, etc., a metal complex, the metal salt of a benzilic acid and a metal complex, an amide compound, a 
phenolic compound, a naphthol compoimd, a desirable phenol amide compound, etc. as negative electric charge nature, 
although what is necessary is just to determine the amount used as a toner with ttie desired amoimt of electrifications - 
usually - the binder resin 100 weight section — receiving - 0.0 1-10 weight ****** - fiirther - desirable - **** for 
0.1-10 weight sections 

[0023] Although an electrification control agent may be used as seed simultaneously with a wax, or a monomer or a 
wax may be dissolved or distributed and an electrification control agent may be used for it in this invention in case a 
polymer primary particle is obtained, it is desirable to make an electrification control agent primary particle condense 
simultaneously with a polymer primary particle, to form a meeting particle, and to consider as a toner. In this case, an 
electrification control agent is also 0.01-3 micrometers of mean particle diameters at underwater. It is used as an 
emulsion. It may add simultaneously, and the stage to add may be made to condense at the process which makes a 
polymer primary particle and a coloring agent primary particle condense, and may be added in the stage which these 
primary particles met and the secondary particle generated, and after a meeting particle grows to the particle size of a 
toner with a still more final particle size, you may add it. 

[0024] adding a homotypic or a different binder resin emulsion of a kind fiirther, and making a particle adhere to a 
fi-ont face, after the particle size of a floe grows to the particle size of a final toner substantially in manufacturing the 
toner of this invention ~ the toner near the fi-ont face - it is also possible to embellish a character moreover, the toner 
of this invention — the need ~ additives, such as a plasticizer, — having — it can be — as such a plasticizer — concrete — 
impalpable powders, such as a hydrophobic silica, titanium oxide, and an aluminum oxide, - it can mention ~ usually - 
- the binder resin 100 weight section - receiving - 0.01 - 5 weight section - desirable ~ 0.1 - 3 weight ************ 
[0025] Furthermore, as for the toner of this invention, resistance modifiers, lubricant, etc., such as non-subtlety 
powder, such as a magnetite, a ferrite, a cerium oxide, a strontium titanate, and a conductive titania, and styrene resin, 
acrylic resin, are used as an inner ** agent or an external additive. 0.05 - 10 weight section grade is [ that what is 
necessary is just to select suitably with the performance for which it asks ] usually suitable for the amount of these 
additives used to the binder resin 100 weight section. 

[0026] You may use the toner for electrostatic-charge image development of this invention with which gestalt of a two- 
component system developer or a nonmagnetic 1 component system developer. When using as a two-component 
system developer, as a carrier, well-known things, such as what gave resin coating, and a magnetic carrier, can be used 
for the quality of a magnetic matter or those front faces, such as iron powder, magnetite powder, and ferrite powder. 
The styrene resin and the acrylic resin which are generally known as a covering resin of a resin coating carrier, a 
styrene acrylic copolymerization system resin, silicone resin, denaturation silicone resin, fluororesins, or such mixture 
can be used. 
[0027] 

[Example] An example explains this invention concretely below. That it is with the "section" in the following examples 
means the "weight section." Moreover, the mean particle diameter and molecular weight of a polymer particle were 
measured by the following method, respectively. 

Mean particle diameter: It measured with the micro truck [ by Nikkiso Co., Ltd. ] UP A, or Coulter-counter [ by the 
coal tar company ] multi-sizer II type. 

Weight average molecular weight: It measured by the gel permeation chromatography (GPC). (Solvent : THF, a 
calibration curve : standard polystyrene) 

[0028] The obtained toner carried out the fixing examination by the following method. The recording paper which 
supported the non-established toner image is prepared, the skin temperature of a heating roller was changed from 100 
degrees C to 190 degrees C, it conveyed in the fixing nip section and the fixing state when being discharged was 
observed. Offset of a toner does not arise on a heating roller at the time of fixing, but the toner in the record paper of 
****** makes the temperature field fiiUy pasted up on the recording paper a fixing temperature field. When minimum 
temperature of the fixing temperature which this offset does not produce was set to tangent line and upper limit 
temperature was set to TU, TU-tangent line was made into the fixing temperature width of face. The fixing machine 
used the following method 1 or 2. 

(Method 1) The heating roller of a fixing machine of the mold release layer is made of FEP, and 5mm estimated nip 
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width of face. (Method 2) The heating roller of a fixing machine of the mold release layer is made of PFA 

(tetrafluoroethylene perfluoroalkyl vinyl ether copolymer), and 4mm estimated nip width of face. 

[0029] The following wax emulsions and desalted water were taught to the glass reactor equipped with example 1 

<manufacture of polymer primary particle> stirring equipment, a heating cooling system, a thickener, and each raw 

material and assistant preparation equipment, and the temperature up was carried out to 90 degrees C under the 

nitrogen air current. 

[0030] 

[Table 1] 

Behenic acid behenyl emulsion (0.4 micrometers of mean particle diameters) The 21 .3 sections (as a solid content) 

Deionized water (the moisture in a wax emulsion is included) The 404.9 sections. [0031] Then, the following 

monomers, emulsifier solution, and the initiator were added and the emulsion polymerization was performed for 5 

hours. 

[0032] 

[Table 2] 

(monomers) 

Styrene 64 section butyl acrylate 36 section acrylic acid 3 section TORIKURORO bromomethane 1.3 section 
emulsifier solution The 12 sections (initiator) 

2% hydrogen-peroxide-solution solution 2% ascorbic-acid solution of 43.0 sections The 43.0 sections. [0033] It cooled 
after the polymerization-reaction end and the polymer primary-particle emulsion of opalescence was obtained. (It 
abbreviates to the resin emulsion A hereafter.) 

The weight average molecular weight of 257nm and a polymer of the mean particle diameter of the obtained emulsion 
was 42000. When the cross section of the obtained emulsion was observed by transverse electromagnetic, it was 
observed that the wax is endocyst-ized by the resin. 

<Formation (manufacture of a toner) of a meeting particle, and evaluation>. [0034] 
[Table 3] 

Resin emulsion A The 120 sections (as a solid content) 

Electrification control agent BONTORON S-34 (10% dispersion liquid) The 0.65 sections (as a solid content) 
Water dispersion of a copper phthalocyanine blue The 6.7 sections (as a solid content) 

[0035] Carrying out distributed stirring of the above mixture by the De Dis parser, sodium chloride solution (nine 
sections as a solid content) was added, and it held at 20 degrees C for 1 .5 hours. Then, in order to carry out a 
temperature up to 45 degrees C, to hold for 0.5 hours and to raise the bond strength of a meeting particle fiirther, 
stirring fiirther, the temperature up was carried out to 95 degrees C, and it held for 5 hours, the slurry of the meeting 
particle obtained after that - cooling - Kiriyama - filtering, rinsing and fireeze-drying with a fiinnel ~ 6.9 micrometers 
of mean particle diameters The toner was obtained. Thus, when the method 2 estimated the obtained toner, 1 1 5-190 
degrees C or more were established. 

[0036] The resin emulsion and the toner particle were manufactured like the example 1 except manufacturing a resin 
emulsion (it being called the resin emulsion B) as an example 2 wax emulsion using the refining paraffin (0.42 
micrometers of mean particle diameters) emulsified with the Nonion system surfactant, thus, the obtained toner ~ 6.1 
micrometers of mean particle diameters it is ~ when the method 2 estimated this, 100-190 degrees C or more were 
established 

[0037] The following wax emulsions and desalted water were taught to the glass reactor equipped with example 3 
<manufacture of polymer primary particle> stirring equipment, a heating cooling system, a thickener, and each raw 
material and assistant preparation equipment, and the temperature up was carried out to 90 degrees C under the 
nitrogen air current. 
[0038] 
[Table 4] 

Behenic acid behenyl emulsion (0.8 micrometers of mean particle diameters) The 10.6 sections (as a solid content) 

Deionized water (the moisture in a wax emulsion is included) The 352.3 sections. [0039] Then, the following 

monomers, emulsifier solution, and the initiator were added and the emulsion polymerization was performed for 5 

hours. 

[0040] 

[Table 5] 

(monomers) 

Styrene 75 section butyl acrylate 25 section acrylic acid 3 section TORIKURORO bromomethane 0.5 section 
emulsifier solution The 26 sections (initiator) 
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2% hydrogen-peroxide-solution solution 2% ascorbic-acid solution of 43.2 sections The 43.2 sections. [0041] It cooled 
after the polymerization-reaction end and the polymer primary-particle emulsion of opalescence was obtained. (It 
abbreviates to the resin emulsion C hereafter.) 

The weight average molecular weight of 244nm and a polymer of the mean particle diameter of the obtained emulsion 
was 59000. When the cross section of the obtained emulsion was observed by transverse electromagnetic, it was 
observed that the wax is endocyst-ized by the resin. 

<Fonnation (manufacture of a toner) of a meeting particle, and evaluation>. [0042] 
[Table 6] 

Resin emulsion C The 110 sections (as a solid content) 

Electrification control agent phenol amide compound (20% dispersion liquid) The 0.65 sections (as a solid content) 
Water dispersion of a copper phthalocyanine blue The 6.7 sections (as a solid content) 

[0043] Carrying out distributed stirring of the above mixture by the De Dis parser, aluminum-sulfate solution (0.4 
sections as a solid content) was added, and it held at 20 degrees C for 1.5 hours. Then, in order to carry out a 
temperature up to 60 degrees C, to hold for 0.5 hours and to raise the bond strength of a meeting particle fiirther, 
stirring further, the temperature up was carried out to 95 degrees C, and it held for 5 hours, the slurry of the meeting 
particle obtained after that — cooling - Kiriyama - the toner was obtained by filtering, rinsing and freeze-drying with 
a fimnel Thus, when the method 2 estimated the obtained toner, 140-190 degrees C or more were established. 
[0044] The emulsion polymerization as well as an example 3 was performed except ** which does not teach the 
following emulsifiers and desalted water to the glass reactor equipped with example of comparison 1 <manufacture of 
polymer primary particlo stirring equipment, a heating cooling system, a thickener, and each raw material and 
assistant preparation equipment. 
[0045] 
[Table 7] 

Dodecylbenzenesulfonic acid 0.3 section deionized water (the moisture in a wax emulsion is included) The 3 15.3 
sections. [0046] It cooled after the polymerization-reaction end and the polymer primary-particle emulsion of 
opalescence was obtained. (It abbreviates to the resin emulsion D hereafter.) 

Tlie weight average molecular weight of 219nm and a polymer of the mean particle diameter of the obtained emulsion 
was 60000. 

[0047] The toner particle was manufactured like the example 3 except having made formation (manufacture of a toner) 
of a meeting particle, and the <evaluation> resin emulsion C into the resin emulsion DlOO section (considering as a 
solid content), and the behenic acid behenyl emulsion 10 section (0.44 micrometers of mean particle diameters) 
emulsified by sodium dodecylbenzenesulfonate (as a solid content), thus, the obtained toner -6.0 micrometers of 
mean particle diameters it is - when the method 2 estimated this, 152-190 degrees C or more were estabUshed Thus, 
when the example 3 using the toner which endocyst-ized the wax was compared with the example 1 of comparison 
using the toner which coagglutinated the wax at the time of condensation, the fixing minimum temperature tangent line 
became [ the direction of the example 1 of comparison ] high, and fixing temperature width of face also became small. 
[0048] The toner particle was manufactured like the example 3 except having made the example of comparison 2 resin 
emulsion C into the resin emulsion DlOO section (considering as a solid content), thus, the obtained toner ~ 5.3 
micrometers of mean particle diameters it is — when the method 2 estimated this, 160-190 degrees C or more were 
established Thus, toner which endocyst-ized the wax When the used example 3 was compared with the example 2 of 
comparison using the toner without a wax, the fixing minimum temperature tangent line became [ the direction of the 
example 2 of comparison ] high, and fixing temperature width of face also became small. 
[0049] The resin emulsion E and the toner particle were manufactured like the example 3 except having changed 
example 4 monomer as follows. 
[0050] 

[Table 8] (monomers) 

Styrene 79 section butyl acrylate 21 section acrylic acid 3 section TORIKURORO bromomethane The 0.5 sections. 
[0051] thus, the obtained toner -8.1 micrometers of mean particle diameters it is - when the method 2 estimated this, 
148-190 degrees C or more were established 

[0052] The resin emulsion F and the toner particle were manufactured like the example 1 of comparison except having 

changed example of comparison 3 monomer as follows. 

[0053] 

[Table 9] (monomers) 

Styrene 79 section butyl acrylate 21 section acrylic acid 3 section TORIKURORO bromomethane The 0.5 sections. 
[0054] thus, the obtained toner — 5.9 micrometers of mean particle diameters it is - when the method 2 estimated this, 
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168-190 degrees C or more were established Thus, when the example 4 using the toner which endocyst-ized the wax 
was compared with the example 3 of comparison using the toner which coagglutinated the wax at the time of 
condensation, the fixing minimum temperature tangent hne became [ the direction of the example 3 of comparison ] 
high, and fixing temperature width of face also became small. 

[0055] The toner particle was manufactured like the example 4 except having made the example of comparison 4 resin 
emulsion E into the resin emulsion FlOO section (considering as a solid content), thus, the obtained toner - 4.9 
micrometers of mean particle diameters it is - when the method 2 estimated this, 170-190 degrees C or more were 
established Thus, when the example 4 using the toner which endocyst-ized the wax was compared with the example 4 
of comparison using the toner without a wax, the fixing minimum temperature tangent line became [ the direction of 
the example 4 of comparison ] high, and fixing temperature width of face also became small. 
[0056] The following wax emulsions and desalted water were taught to the glass reactor equipped with example 5 
<manufacture of polymer primary particlO stirring equipment, a heating cooling system, a thickener, and each raw 
material and assistant preparation equipment, and the temperature up was carried out to 90 degrees C under the 
nitrogen air current. 
[0057] 
[Table 10] 

Behenic acid behenyl emulsion (0.42 micrometers of mean particle diameters) The 21.3 sections (as a solid content) 

Sodium dodecylbenzenesulfonate 0.5 section deionized water (the moisture in a wax emulsion is included) The 396.9 

sections. [0058] Then, the following monomers, emulsifier solution, and the initiator were added and the emulsion 

polymerization was performed for 5 hours. 

[0059] 

[Table 11] 

(monomers) 

Styrene 72 section butyl acrylate 28 section acryUc acid 3 section TORIKURORO bromomethane 0.5 section 
emulsifier solution The 26 sections (initiator) 

2% hydrogen-peroxide-solution solution 2% ascorbic-acid solution of 43.2 sections The 43.2 sections. [0060] It cooled 
after the polymerization-reaction end and the polymer primary-particle emulsion of opalescence was obtained. (It 
abbreviates to the resin emulsion G hereafter.) 

The weight average molecular weight of 144nm and a polymer of the mean particle diameter of the obtained emulsion 
was 74000. When the cross section of the obtained emulsion was observed by transverse electromagnetic, it was 
observed that the wax is endocyst-ized by the resin. Except having taught the following wax emulsions to the glass 
reactor similarly equipped with stirring equipment, a heating cooling system, a thickener, and each raw material and 
assistant preparation equipment, the emulsion polymerization was performed like the resin emulsion G, and Emulsion 
H was obtained. 
[0061] 
[Table 12] 

The alkyl denaturation silicone emulsion (0.27 micrometers of mean particle diameters) 21.1 section (as a solid 
content) 

Deionized water (the moisture in a wax emulsion is included) The 392.2 sections. [0062] The weight average 
molecular weight of 284nm and a polymer of the mean particle diameter of the obtained emulsion was 150000. When 
the cross section of the obtained emulsion was observed by transverse electromagnetic, it was observed that the wax is 
endocyst-ized by the resin. 

<Formation (manufacture of a toner) of a meeting particle, and evaluation>. [0063] 
[Table 13] 

Resin emulsion G The 60 sections (as a solid content) 
Resin emulsion H The 60 sections (as a solid content) 

Electric charge control agent BONTORON S-34 (10% dispersion liquid) The 0.65 sections (as a solid content) 
Water dispersion of a copper phthalocyanine blue The 6.7 sections (as a solid content) 

[0064] It held at 20 degrees C for 1 .5 hours, carrying out distributed stirring of the above mixture by the De Dis parser. 
Then, in order to carry out a temperature up to 55 degrees C, to hold for 0.5 hours and to raise the bond strength of a 
meeting particle fiirther, stirring fiirther, the temperature up was carried out to 95 degrees C, and it held for 5 hours, the 
slurry of the meeting particle obtained after that - cooling - Kiriyama - the toner was obtained by filtering, rinsing 
and fi-eeze-drying with a fixnnel thus, the obtained toner - 5.9 micrometers of mean particle diameters it is - when the 
method 1 estimated this, it was established at 1 15-187 degrees C 

[0065] The resin emulsion and the toner particle were manufactured like the example 5 except manufacturing a resin 
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emulsion (it being called the resin emulsion I) as an example 6 wax emulsion using the emulsion (0.27 micrometers of 
mean particle diameters) which emulsified montanoic acid glyceride with the Nonion system surfactant. Thus, when 
the method 1 estimated the toner obtained, it was established at 120-190 degrees C. 

[0066] The resin emulsion (it is called the resin emulsion J) and the toner particle were manufactured like the example 

5 except using a polyethylene system wax emulsion ( [ by Toho Chemical Co., Ltd. ] high-tech E5403B, 0.04 

micrometers of mean particle diameters) as an example 7 wax emulsion, and using the following monomers as 

monomers. Thus, when the method 1 estimated the obtained toner, it was established at 138 degrees C. 

[0067] 

[Table 14] 

(monomers) 

Styrene 80 section butyl acrylate 20 section acrylic acid 3 section TORIKURORO bromomethane The one section 
(initiator) 

2% hydrogen-peroxide-solution solution 2% ascorbic-acid solution of 43.4 sections The 43.4 sections. [0068] The resin 
emulsion and the toner particle were manufactured like the example 7 except manufacturing a resin emulsion (it being 
called the resin emulsion K) as an example 8 wax emulsion using a polyethylene system wax emulsion (Toho 
Chemical Co., Ltd. make, high-tech E 103 Ns, 0.03 micrometers of mean particle diameters). Thus, when the method 1 
estimated the obtained toner, it was established at 140 degrees C. 

[0069] The resin emulsion and the toner particle were manufactured like the example 7 except manufacturing a resin 
emulsion (it being called the resin emulsion L) as an example 9 wax emulsion using the emulsion (0.43 micrometers of 
mean particle diameters) which emulsified the mixture of montanoic acid glyceride and behenic acid behenyl with the 
Nonion system surfactant. Thus, when the method 1 estimated the obtained toner, it was established at 140 to 190 
degrees C. 

[0070] Resin emulsion A-L used in the example is collectively shown in the following **. 

[0071] 

[Table 15] 
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[0072] 

[Effect of the Invention] By this invention, by endocyst-izing a wax to a polymer primary particle, also in the heating 
roller establishing method, it can have sufficient non-offsetting region, and OHP transparency and the glossiness of a 
picture can obtain a good toner. Namely, in the example 3, when fixing temperature width of face coagglutinated the 
same quantity of a wax in the example 1 of comparison by endocyst-izing a wax to having been wide range of 140-190 
degrees C or more, as for fixing temperature width of face, 152-190 degrees C or more and fixing minimum 
temperature became height. In this invention, it found out that a difference appeared in fixing temperature by the 
method of the existence of a wax also with the composition same in this way. Moreover, in the example 2 of 
comparison, when the toner which does not contain a wax at all to an example 3 was compounded and evaluated, with 
160-190 degrees C or more, fixing minimum temperature became high fiirther and, as for fixing temperature width of 
face, fixing temperature width of face became small Thus, although fixing minimum temperature became low by 
making a toner contain a wax and fixing temperature width of face also became large, the effect found out the large 
thing by endocyst-izing especially a wax. Although it is the case where monomer composition of a resin, i.e., Tg, 
differs similarly, it is at an example 4. When the same quantity of a wax was coagglutinated in the example 3 of 
comparison by endocyst-izing a wax to fixing temperature width of face having been 148-190 degrees C or more, it 
checked that 168-190 degrees C or more and fixing minimum temperature became height, and a difference came out of 
fixing temperature width of face to fixing temperature by the method of the existence of a wax also by the too same 
composition. Moreover, in the example 4 of comparison, when the toner which does not contain a wax at all to an 
example 4 was compounded and evaluated, with 170-190 degrees C or more, fixing minimum temperature became 
high fiirther and, as for fixing temperature width of face, fixing temperature width of face became small. 
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